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(54) ALLOY SEPARATOR FOR SOUD ELECTROLYTIC FUEL CELL AND MANUFACTURE OF 
THE SAME 

(57)Abstract: 

PURPOSE: To economically manufacture a separator 
having high electric conductivity and durability by 
forming a separator from a heat resisting alloy material, 
and providing predetermined plating layers by wet plating 
on required surfaces of the separator, respectively. 
CONSTITUTION: Separators 4. 4' are formed from heat 
resisting alloy material, and a Ni plating layer and a 
LaCr03 plating layer are provided by wet plating on the 
respective surfaces opposite to a fuel electrode 1 and 
an air electrode 2 of the separators 4, 4*. These plating 
layers prevent the formation of oxidized films on the 
opposite surfaces to the respective electrodes of the 
separators, and an alloy separator for solid electrolytic 
fuel battery economically enhanced in electric 
conductivity and durability is provided. 
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* NOTICES ♦ 

JPO and INPIT are not responsible for any 

caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The alloy separator for solid oxide fuel cells which constitutes a separator from a 
heat-resistant alloy, and is characterized by coming to prepare a nickel-plating layer a LaCrOS 
system deposit by wet plating processing again at an air pole side side at the fuel electrode face 
side of this separator in the separator of the solid oxide fuel ceil which comes to have a solid 
electrolyte, a fuel electrode, an air pole, and a separator. 

[Claim 2] The alloy separator for solid oxide fuel cells according to claim 1 characterized by 
plating layer thickness being 3-30 micrometers. 

[Claim 3] The manufacture approach of the alloy separator for solid oxide fuel cells 
characterized by oxidizing the LaCr system deposit which constituted the separator from a 
heat-resistant alloy, prepared the nickel-plating layer in the fuel electrode face side of this 
separator with wet plating in the manufacture approach of the separator of the solid oxide fuel 
cell which comes to have a solid electrolyte, a fuel electrode, an air pole, and a separator, and 
carried out electrocrystallization to the air pole side side with the wet method, preparing a 
LaCr03 system deposit, and manufacturing a separator. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a solid oxide fuel cell especially the improved 

alloy separator for solid oxide fuel cells, and its manufacture approach. 

[0002] 

[Description of the Prior Art] By making the gas which is easy to oxidize like hydrogen, and the 
gas which has oxidizing power like oxygen react through an electrochemical reaction process 
from before, the various fuel cells which obtained direct current power are developed, and there 
is a solid oxide fuel cell (Solid Oxide Fuel Cell) using the solid electrolyte which shows ionicity 
electric conduction to one of them. This cell does not need expensive precious metal catalysts, 
such as platinum, but its energy conversion efficiency is high and it has the profitableness of 
also being able to use low quality fuels, such as coalification gas. Moreover, this cell has the 
advantage of there being no disadvantageous point of treating a liquid electrolyte like other 
phosphoric-acid electrolyte mold fuel cells or a melting carbonate mold fuel celt since it is 
constituted only in solid form, and being able to use this waste heat, since it is the high operating 
temperature which is 800-1000 degrees C. 

[0003] As there are a monotonous mold and a cylindrical thing in this solid oxide fuel cell, for 
example, the cell shows the configuration of the solid oxide fuel cell of a monotonous mold to 
drawing 1 , pinch the solid electrolyte (for example, Zr02) plate 3 by the fuel electrode 1 and air 
pole 2 of a pair, and it comes to pinch these by many separators 4 with a long slot of a pair, and 
4* further, and it connects with a serial, and these cells are used as a set cell, and make supply 
of practical power possible. And the laminating of each [ these ] unit cell is carried out through 
the conductive separator 4 which combines the electric connect function for the above- 
mentioned series connection, and the function which forms the supply path of the reactant gas 
(fuel gas and air) to each electrode plate between unit cells. 

[0004] Generally, electrolyte plates 3 are sintered compacts, such as electrolytic fully stabilized 
zirconia, it consists of a nickel porosity sintered compact, and an air pole (cathode) 2 makes a 
perovskite oxide sintered compact a subject, and the hydrogen which is a fuel is introduced 
between a fuel electrode 1 and a separator 4, and oxygen, air, etc. are introduced between an air 
pole 2 and separator 4', and electromotive force generates a fuel electrode (anode) 1 by the 
following reaction. 

Air pole (reaction in an electrolyte interface): 02+4e->20-2 Fuel electrode (reaction in an 
electrolyte interface): 2H2+20-2 ->2H2O+4e[0005] A separator 4 and 4* usually consist of a 
ceramic or a heat-resistant alloy, intersect perpendicularly mutually, it is prepared, the path of 
this separator 4, the fuel which becomes the opposed face of 4' from many long slots, or air is 
formed, and splitting supply of a fuel or the air is carried out at them. As the quality of the 
material of a separator 4 and 4*, use of heat-resistant alloys, such as for example, the LaCrOS 
system ceramic of LaCr03, the Mg addition LaCr03, and Sr addition LaCr03 grade or a Fe-Cr 
system, a Fe-Cr-nickel system, a nickel-Cr system, a nickel-Cr-Mo system, a Fe-aluminum 
system, and a Fe-Cr-aluminum system, is tried. 
[0006] 
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[Problem(s) to be Solved by the Invention] It is required that right electrical-and-electric- 
equipment conductivity should be required, and mixing with air and fuel gas should be prevented 
from the need that the above-mentioned separator is equipped with the function which forms 
the fuel for a connect function electric between unit ceils like the above-mentioned and each 
electrode plate and the supply path of air. However, since said heat-resistant-alloy separator is 
used at the elevated temperature near 1000 degree C, in an air pole side, both oxide film (Cr 
203, aluminum203, Si02 grade) which makes an alloy element a subject with the oxide which 
makes mother metals (iron, nickel, etc.) a subject is formed. Moreover, the film of the oxide (Cr 
203, aluminum203, Si02 grade) which makes an alloy element a subject is formed in a fuel side. 
As a result, electric conductivity will fall and the electric connect function between unit cells will 
be spoiled. Moreover, in an air pole side, since a thick coat is formed, a eel (an air pole / 
electrolyte / fuel electrode) will be destroyed. 

[0007] Then, although performing coating of LaCrOS system, LaMn03 system, and LaCo03 
system was examined by the spraying process, the slurry coating method, etc. in order to 
prevent formation of these film and to avoid the fall of electric conductivity, by these 
approaches, formation of the precise film is difficult and was seldom useful to antioxidizing of a 
separator. 
[0008] 

[Means for Solving the Problem] It found out that it was useful to a separator at antioxidizing of 
a separator by carrying out wet plating of a metal or a metallic oxide of a certain kind, and the 
fall of an electric connect function could also be prevented as a result of research that this 
invention person should prevent the fall of the electric connect function of the above-mentioned 
separator. Namely, this invention is set to the separator of a solid oxide fuel cell which consists 
of a solid electrolyte, a fuel electrode, an air pole, and a separator. A separator 4 and 4* are 
constituted from a heat-resistant alloy. To the 1st page side of the fuel electrode of this 
separator nickel-plating layer 4a Moreover, the alloy separator for solid oxide fuel cells 
characterized by coming to prepare LaCr03 system deposit 4b in the 2nd page side of an air 
pole by applying a wet method and a solid electrolyte and a fuel electrode, and an air pole. And it 
sets to the manufacture approach of the separator of the solid oxide fuel cell which comes to 
have a separator. Constitute a separator from a heat-resistant alloy, and a nickel-plating layer is 
prepared in the fuel electrode face side of this separator with wet plating. Moreover, it is the 
manufacture approach of the alloy separator for solid oxide fuel cells characterized by oxidizing 
the LaCr system deposit which carried out electrocrystallization to the air pole side side with 
the wet method, preparing a LaGr03 system deposit, and manufacturing a separator. 
[0009] In this invention, a Fe-Cr system, a Fe-Cr^nickel system, a nickel-Cr system, a nickel- 
Cr-Mo system, a Fe-aluminum system, or a Fe-Cr^aluminum system is mentioned as a heat- 
resistant alloy. As a deposit, the reason for having given nickel deposit 4a to the 1st page side of 
a fuel electrode The reason for being because a heat-resistant-alloy element oxidizing and the 
high resistance coat of Cr 203 or aluminum203 grade not being formed, and having made three 
layer 4of LaCrO(s) b form in the 2nd page side of an air pole It is because electrical conductivity 
is good, and is excellent also in oxidation resistance and, as for LaCr 203, prevents formation of 
the high resistance coat of Cr 203 or aluminum203 grade. 

[0010] In above-mentioned this invention, plating layer thickness has desirable 3-30 
micrometers, and the plating forms nickel plating in a fuel electrode side by the wet 
electroplating method. Moreover, after three layer of LaCrO(s) by the side of an air pole perform 
LaCr plating, they can be formed by performing real operation oxidation treatment When the 
effectiveness of antioxidizing is thin when plating layer thickness is thinner than 3 micrometers, 
and 30 micrometers is exceeded, electric resistance will increase. Therefore, thickness is 3-30 
micrometers and can fully prevent the fall of an electric connect function. 
[0011] In addition, a right result is obtained even if it performs cobalt plating instead of the 
above-mentioned nickel plating. As LaCr03 system, La0.9Mg0.1CrO3 besides LaCr03 and 
La0.9Sr0.1CrO3 grade are desirable, and can form with wet plating similarly. 
[001 2] As cross-section structure of a separator, whenever it is shown, for example in (A) of 
drawing 2 , it comes. It comes, whenever it illustrates each **** by the side of a fuel electrode 
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face and an air pole side to (B) of one apparatus which it comes to prepare in a front flesh side, 
and drawing 2 . Two assembled dies constituted from a trichotomy mold which pinched the heat- 
resistant alloy to sandwiches, fuel electrode face side sheet metal further shown in d raw ing 2 
(C), and air pole side side sheet metal are mentioned in the middle of fuel electrode flank 
material and air pole flank material. In addition, in 4in drawing a, nickel deposit and 4b express 
LaCr03 deposit 
[0013] 

[Example] An example explains this invention below at a detail. As an alloy separator, the nickel- 
Cr-Mo alloy was used, nickel layer was covered to the field by the side of a fuel electrode, and 
three layer of LaCrO(s) were covered to the field by the side of an air pole. Using the nickel- 
sulfate (NiS04.6H20) bath, nickel layer is the current density of 2 - 10 A/dm2, and carried out 
electrocrystallization to 20-30 micrometers in thickness. After three layer of LaCrO(s) are 
constant potential (-2.0V — I.SVvsSCE) electrocrystallization and they formed the coat with a 
thickness [ of the La/Cr mole ratio 1 ] of several micrometers using the [(NH4) 2Cr207+La 
(N03)3] bath, they were set to three layer of LaCrO(s) by oxidation treatment in [ of 700 
degrees C - 1000 degrees C ] air. 

[0014] In this way, aging of the output characteristics when using the obtained alloy separator 
for a solid oxide fuel cell was shown in drawing 3 . Moreover, aging of the output characteristics 
when using the alloy separator which has not prepared the deposit was also shown in this 
drawing. Seen from this drawing, it turns out that there is few extent of the degradation 
according [ the way in the case of the alloy separator which carried out plating processing of 
this example ] to long duration operation as compared with the case where the alloy separator 
which has not plated is used. When the alloy separator after operation was observed, although 
the separator in which the example carried out plating processing was seldom changing, the thick 
oxide film was formed in the non-processed thing. Formation of an oxide film is controlled and 
the reason with little degradation of the plating processing material of an example is because 
there were few increments in electric resistance. 
[0015] 

[Effect of the Invention] As above-mentioned, the alloy separator of this invention does not have 
the fall of an electric connect function at low cost, and the solid oxide fuel cell which has this 
separator serves as a gadget without the degradation by continuous duty. 



[Translation done.] 
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